Membrane traffic in polarized neurons in culture.
Fetal hippocampal neurons develop axons and dendrites in culture. To study how neurons form and maintain different plasma membrane domains, hippocampal neurons were infected with RNA viruses and the distribution of the viral glycoproteins was analyzed by light and electron microscopy. Infection of hippocampal cells with vesicular stomatitis virus (VSV) and fowl plague virus (FPV) resulted in the polarized distribution of the newly synthesized viral glycoproteins. The VSV glycoprotein appeared firstly in the Golgi apparatus and then in the dendrites. In contrast, the hemagglutinin of FPV, after accumulation in the Golgi apparatus, moved to the axons. These results suggest that the mechanism of sorting of viral glycoproteins might be similar in neurons and MDCK cells, a cell line of epithelial origin. In these cells the VSV glycoprotein and the hemagglutinin of FPV distribute to the basolateral and apical membranes, respectively. Transport of viral glycoproteins to both neuronal domains was microtubule dependent. Nocodazole treatment of infected neurons inhibited the delivery of axonal and dendritic viral glycoproteins equally. To investigate if the analogy between epithelial cells and neurons extended to include an endogenous plasma membrane protein, the distribution of Thy-1, a GPI-linked protein, was analyzed. By immunofluorescence and immunoelectron microscopy, Thy-1 was found exclusively along the axonal surface. In epithelial cells GPI-anchored proteins are located apically. The existence of a barrier on the neuronal plasma membrane that would prevent intermixing of axonal and dendritic proteins was analyzed by a liposomefusion assay.(ABSTRACT TRUNCATED AT 250 WORDS)